Abstract.In order to get a better understanding of the obstacle avoidance of a mobile robot when it is tracking a target,we used Kinect to take the place of the traditional range radar and camera.Tracking part uses the improved particle filter algorithm.To deal with the particle degeneracy problem, a new particle filter (PF) based on the Bacteria Foraging Optimization (BFO) algorithm is proposed.Improved artificial potential field method increases the safe area which was applied to remove the information of an obstacle not disturbing the motion of the robot,so as to improve the ability of the mobile robot to pass through a narrow passage by the traditional artificial potential field method.The results show that the system can accomplish the task of tracking and obstacle avoidance.
Introduction
Ultrasonic and laser ranging radar is the main sensor of the mobile robot to obtain environmental information. However, the ultrasonic radar to obtain the environmental information is more rough, laser radar, although the acquisition of information is rich, but the cost is very high. Kinect is a 3-D camera produced by the Microsoft Corp. It can obtain the position information of the environment optical image and optical image. The information is rich and low cost. It is suitable for mobile robot path planning and target tracking.
In this paper, the target tracking and obstacle avoidance system of mobile robot is constructed by using Kinect instead of traditional ranging sensor.Combined with the improved artificial potential field obstacle avoidance algorithm [1] [2] [3] [4] and particle filer (PF) based on the Bacteria Foraging Optimization (BFO) algorithm [5] [6] [7] , the target tracking is realized on the basis of the differential driven wheeled mobile robot.
Mobile Robot With Kinect

Mobile Robot Kinematic Model
At present, the mobile robot is used for the wheel differential drive, which is described in the inertial coordinate system 
where: x,y coordinates of the mobile robot in the global reference frame,  is the direction of the mobile robot in the global reference frame angle, v is the speed of the mobile robot moves linearly,  is the angular velocity of rotation of the mobile robot. Figure 1 is a mobile robot inertial coordinate system, where Xr, Yr determine the local coordinate system of the mobile robot.X,Y established its world coordinates. Fig.1 Inertial coordinate system of the mobile robot According to correspondence between the mobile robot global coordinate system and local coordinate system, the local coordinate system can transform coordinates relative to the global coordinate system of coordinates. Order the coordinates   
Microsoft launched Kinect somatosensory camera one for XBOX360, currently supports the Kinect software development kit for the use of personal computers and Microsoft have OpenNI provided SDK, Kinect via USB Interface connected to the computer. Use Kinect can get a resolution RGB color images was 640*480and a corresponding depth image. The use of the depth information obtained, can be obtained by converting the corresponding 3-D model of the environment, the converted three-dimensional coordinate system shown in Figure 2 , the origin O of the camera location, Z-axis positive direction in front of the camera.
Fig.2 Kinect and image coordinate system
Since different coordinate systems coordinate system Kinect camera and mobile robots, so 3-D coordinate obtained from Kinect need to go through the conversion in order to ensure consistency with the mobile robot coordinate system. Specific conversion relationship shown in Fig.3 , the figure is the Kinect for 3-D X,Y,Z coordinate system, Xr, Yr is local coordinate system for the mobile robot. U of the distribution, the introduction of random step size factor can expand the search area and avoid the condition that the fixed step size is likely to miss the optimal search results.
2) Migration operation is the trend of the operation, its essence is the migration of individuals with a certain probability. chromosome mutation, which is similar to the genetic algorithm in the literature therefore, mutation method proposed by [8] for the basic migration operation is improved.
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In the upper formula, c is a Gauss random variable,~( 
The above model,state noise~( 0,10) 
where, MC for the Monte Carlo trials, k x is the state of true value, k x the state estimated value. Particle number is set to 100, the monte carlo experiments for 400. Table 1 shows the RMSE of mean and variance of different algorithm, and the average elapsed time. From table 1 ,it can be seen that the BFO-PF method proposed in this paper is superior to APF and SPF algorithm in filtering performance.It shows the efficiency of the algorithm. Obstacle Avoidance 1)Security zone artificial potential field Obstacle avoidance of mobile robot using artificial potential field is completed, the method is simple and practical and clear physical significance and thus subject to extensive research and use. Specific formula for artificial potential field.In order to achieve the goal of target tracking and obstacle avoidance between switching design with regional security of the artificial potential field method, implementation methods, such as Fig.5 . Fig.5 (a) a solid rectangle frame representation of the normal running of regional security, Fig.5(b) a solid rectangle box have obstacle 3, at this point the system preferentially into the obstacle avoidance mode, mobile robot according to the dotted rectangle frame determined within the scope of the obstacle information obstacle avoidance until the small box there is no obstacle. This method can not only effectively control mode switching, but also enhances the whole system through the narrow channel and the ability to walk along the wall. The experiment used a length of 900 mm width is about 660 mm height 480 mm mobile robot using a differential drive mode, and no turning radius limit. Inside this robot was equipped with a computer, you can easily connect with Kinect.The experimental results shown in Fig.6 , shown in red dots indicate the mobile robot trajectory, long black bars represent obstacles, rectangle shows a mobile robot. Mobile robot eventually stops moving target at a distance of about d, set D in the experiment is 1m. As can be seen from Fig. 6 mobile robots in tracking targets while moving to effectively avoid obstacles. 
Conclusion
Experimental results show that the use of Kinect may well complete mobile robot target tracking and obstacle avoidance task, we propose a bacterial foraging optimization based on particle filter resampling improved particle depletion problem exists particle filter. In this paper, two-dimensional model, in future studies, if the three-dimensional model into the algorithm, mobile robot will be able to better track and obstacle avoidance.
